Role of calcium and sodium in strophanthidin inotropy in cardiac Purkinje fibers.
The effects of strophanthidin on electrical and mechanical events in canine cardiac Purkinje fibers were studied in vitro in the absence and presence of tetrodotoxin (TTX), norepinephrine, and high calcium. In Tyrode solution, strophanthidin (1-3 X 10(-7) M), norepinephrine (3-5 X 10(-7) M), and high calcium 8.1 mM) increased the force of contraction, and TTX markedly reduced it. In the presence of TTX, strophanthidin had little or no inotropic effect, whereas that of norepinephrine and high calcium was less than in Tyrode solution. In the presence of TTX, strophanthidin increased force markedly if (and as long as) either norepinephrine or high calcium were also present. A higher dose of strophanthidin (10(-6) M) induced a markedly delayed increase in force in presence of TTX. The results suggest that, in the presence of TTX, in a low concentration strophanthidin has little effect on force, because cellular calcium is low; however, it becomes effective when the calcium is increased by norepinephrine or high calcium. In toxic doses, strophanthidin increases force even in the presence of TTX as the inhibition of the pump should increase intracellular sodium and therefore calcium.